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(C1-3 t;u*;u) 2 T-fe^ie (i) . (ill) St- 
it (ilia) 0><bd1ft*»3t-r*fc«>icfi|ffl-e*«.-ca) 

(I) (R'=0-Ci~3 Tfr*M 

n-ci~3 7;u*;u*fci*HN (ci-a 7;Mr>u) 2 




1 

H 



(XIX) 

— . 4aR, 8aR- 6 -t^Vf* t Kp+V U 4aS, 8aS 
-6-t+Vf*tKP*yj> (£/«£& 
thSI^H (IX) ) *fcr*4aR.8aR-7-3»-*V-7 f *t K 
M >t,L<f*4aS, 8aS-7-^-n vf*t Kp* 
>"J> (X) ) *»(::«* Lfch 9 

>x- (±) ^*5*rc«*.-c«fcJHLT* **Stttt« 

30 (III) *fcli (Mia) *»4Cfc*<-C#* 0 

*3£ej£* J^TO)ffil35iJMI6«5ffll^<fcor*e)lcBffl|rBi 

<fci^i§l*. x^-r;u (Still) 3?. vx— • *;u>y ■ 
>rA (J_. 0r£.Chem.),43 t 2923 (1978) [cfBKO^P^ 

mmmi (±) -2-y = y-5-n-^ 

pe;U-4,4a,5,6, 7, 8, 8a, 9-** $ t Kn 
P (4, 5- g] 'J XDSjS 
7KKK25ml(c h^>X- (±) - 1 -n-:?p tf;u-6 
40 -sMtVt**!: Kp+/ U >1.95g£;SigLT?g;«£ig 
ffii-T^o tK«^*<J>37% (MS) a<b**2.3ml^*n 
^l^T7KKK5mllcitSLfcamo.6ml^»T-r^o 
^XCDJ5JC*a)^tt]^1/2B$feUt^ 

>X- (±) -1-n-?P^-6-t+V-7-^ 

p^-t* t Kn*y U >^b*Si&&a<#'b*L&o -cd 
^10mmole£ > $ / — ;U0mllc5g»-r& o ^ ClcRJRI. 2 
g£*a;L£o »&4xfc;"ld1**a*»H*T(ctt24»M 

50 «^MIE®^^^o »«*S«*lwSM*U za>***lz 
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WAUXSdU tta*ft+ MJ U ait 

SJ^T*±/SL/c h7>X- (±) -2-75;-5-n 
- tf;U-4, 4a. 5, 6. 7, 8, 8a, 9-** ^tKP-t4 
[4,5-g] ^r/'J>(DI6(D»ttatti^b 

&<b7>^xOA£#t;£pp*;uA{::;8fi£L. v'J* 

h^^-f — 5%^^ry— ;u*> 10 

^^«<^*^bT>^E-^AS^-r^CHCl3) left 

(±) -2-75y-5-n-?Pe^-4,4a,5,6,7, 
8, 8a, 9-*?* t KP-t+^Vo [4,5-g] 'J 

«Hcir*fi&ft-r*o M»ti>/-^ 

h^>X- (±) -2-7S/-5- 
n-^pe;U-4,4a,5,6,7,8,8a,9-^-<7^ t KP-t 20 
**!/P [4,5-g] U>-^K«0.2g^t>tL 

fco »^ii225°cia±r*fcy. ?xx^ hjuttttiv 

C H N 

Stttt: 50.65 7.52 13.63 

Hit: 50.52 7.28 13.34 
aj$&#!lt£ LT4aR, 8aR- 1 6 -t*Vf* t 

pe;b-6-t*vf*tKp+/u><o&ias, to) 30 

1 ic^-f) o 4aR, 8aR- 1 - n -3^P tf;U- 6 - 
sMrV^at KP+y U >3.9g**im40mllc»iW- 
*• *RMl=A*ifc3mHBr4.6ml$ttiL. 
10mllcA4x/rBr2l.2ml(D^*iST-r€)p S»T?»0. 5 
B*IH«*Lfc«. ttttSMEBa-fftJ:* 8B«a«t L 
"C* ±<DE.fcV±tfLLtz (-) -1-n-?D^-6 

t Kn*y y >£#ir«ft<7> 

HUK1.32g«ftl;u C0»*ft£tt18B*ma 

J£T*£fi£ Lfc4aR ( 8aR- 2-7 = y 

-4, 4a, 5, 6, 7, 8, 8a, 9-*^ * t KP P [4,5 

-g] +yj>it *tt**c^F»-e**fc». *r«« 
S^>^^o ca)^Bfei£. 3%>*/-;ufcJ:tfefcS<D 

tt4vU*^KD777^D7 b^ZM— (eft- 50 
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"To 9:10CH2Cl2/MeOH+efcacONH4OH^ffll>tcTLCir < fc y 

ES^-r^o «i*$ntc4aR,8aR-2-T^> r -5-n 
- ^P e;U-4, 4a, 5, 6, 7, 8, 8a, 9-** * fc K n 
*!/P [4.5-g] *y U>**fc»ltfcO&fctt»B* 
«Ve0HI=jMU »6*ifc*a*»(*«HCIlcrtt»^ 

;u*a»da^6wtt»-r«. *i«=.25g (usuo 

^rh>3.9gcfey) . C<D»4J2lT(Dtt3»tt*^Lfc : 

H. P. =225 0 CJU± 

7XX^^7 HUm/e 235 

▲ [a] 20 DT = _io3.r OfeCh C = 1.0) 

C H N 

Stttt : 50.65 7.52 13.63 
Xaitt : 50.93 7.25 13.39 
±<7);£&£4aS. 8aS, - 1 -n-Zfu fcfJU- 6 -t^-Vf 
rtt Kp*V y >^t>aJf§LTJ5ttLT4aS, 8aS-2- 
7S;-5-n-^P e;U-4, 4a, 5, 6, 7, 8, 8a. 9-*^/ 
>tKP3j-**!/P [4.5- g] *y«J>t«UlL. « 
»*tLr««Lfco i|xa=.26g (iil*il(D^h>3. 
9gcty) o M.P. =225°Cia±o ^>T^>235o [a] A 
20 DT = 102.0° (H20. C = 1.0) 

C H N 

SiSfil : 50.65 7.52 13.63 

mmm ■. 50.37 7.70 13.69 

>X- (±) - 2 -*^;U- 5 - n-Zf 
Pe;U-4.4a,5,6,7,8,8a,9-^-^^ t KP 
P [4,5-g] »J>0)Mit 

'J ^A9. 9g^^*«(*7 >^-T2l iZflMrT * C & \Z 

«fcy»a*B«-r«o 4- o-n-^p^rs/) 

^P tf;UT- V— ;U98. 7g£&*x$ y — ;U27. 8ml 
«THF300mia>a*«H3»»-r-B o C(D»a*. 'if^A 

§ 0 x-^;u^Hf|^^^i: 1 h + (3- 
n-^Pt%7S/) ^P^-1,4-V^P^tv 
x>93.2g3ft<»&tlfc. 4R»=93. 5% 0 
1 h^rV-4- (3- n -^P t°;UT5/) tf 

^-i,4-v^ p^**s;x>i2igti5%a« 1 £ \zm 

Co WW* ftfc«tt***50%*B<M- h y ^A*r*^ 



\ 
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x- (±) -i-n-?nejl<-7-t*VfAI:Ka 

M >25. 6gA<#f,+tS„ 
±O)ffi±ja^23.8g^>5'y-;U300nillcjg^L. CCD 

*U i§«5f»#> <?nv\-9??4-&\Zh=7^X- 
(±) -1 - n- -?Dtfjl,-7-t*VT*t Ka+y 
'J >11.4gA<±B£Lfc„ 

Z0Hfr&m*&iT<»®ntttet7jkLtzo 10 
IR(CHCl3)2904. 1457. 1081cnr< „ 
Zfo h>NMR (CDC 13.270MHz, <5) :2.94 (bd, 1H. J =2. 
0) , 2.79 (bd. 1H, J =2. 5) . 2. 61-2.50 (m. 1 
H) . 2.42-1.98 (rru 6H) . 1.92-1.22 (m. 8H) . 
1.10-0.98 (rru 1H) . 0.82 (t. 3H. J =1.2) 0 
h^>X- (±) — 1 — n — ZfO bfjU- 7 -t*Vf* 
t Ko+y 'J>19.5gfc«fct;tia8i^;U32.3ml£THF100m 
ll-j§»LTjS«*lSai-r*„ CCOjgjftS. THF40 

Onl+CO* y "7 A t h*v K22.4gC05S5SlcolC-e* 
/JD^-So CCD£EE;1#B!l££)1 B*p B US#-f -St. CCDB$ 20 
jST?aj^ScO^L*t^,!:AnLC (THF+ttfiCQ*i8 
IkT^t-^A) lcJ:y5tE**i-S). r-'J>9. 
3g£ 1 : 1 CO 1 2Ni£i$/* S£ j£60m I Icjgfl? L T . 'O-tf > 

cOjgja^jS^lc^jp-rSo 7KC0^*PI-<i:yS(E;1^1*l 
C0SS^0°cir«J#u-PO. hy7A6.8gfc 

7h7U57Mb'7- h>^^*-r-5SJS;1^COpH^. 10%ig 

2.4g^*100mH=A^.fcitja$-^7JDL. jsSl^T-t-eSSli 30 

A<£li£L. C*i£iF53i|-f£. M=12.9g„ CCDHtt:l± 

r#£15N*I*lb7>^:^A*T?3itgS1S:<tir£,, 
t>Hfc2ffi^S. S§«C03:i^DQ/tx;uA/Y V^a 

/<y-;u5g8ts»-ea(sittai-rs. *rtittaj>S£^u 

i§!«£iiattS£-f *<t#fecDitettSB1&10. 5gA<±j«-r 
•5o cco8S#i$. 5%>$>' — ;ufc«fctfflt:ftcD*i8<b 
T^xOA^fciglb^UVI-jt^U CCDigjS* 40 
^^V'J-i'y 73737A|CAMf£ 0 AtA^SMU. ± 

)«1&£SCS&S£&T-;SSrrS. TLC (9:l<Oig<b*^ 
U^/^Sy-ju+ffltMCDTK^bT^-OA) |r«fcy 
SfM^J«iB3CO#^*$+t^»iii$^L. St}«£i8Sie£ 
-tCOKJ£-e£iSLfc (±) - 1 - n 

-^pe7U-6-^x-;ut K7';/-7-t*VT* 
t Ka*/ y >£^t?S8£L>tefeCD@#9.4gj!><*#e>:h. 
4. 

m&t LT. ±COS(C^i£<7)^iO#1Il-C-t : T^-Ofco 48SI 

x^;u5.5mL h7>x- (±) - 1 - n -^p e;u- 50 
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7-**V5 ; 73t: KP*V U>3.3gfc«i:tfTHF20ml;^e> 
j§j«^i@S»-r-5<, CC0j8i$£. TFF80ml*CO*'J^At 

h*-> K3. 8gCOi§jSlr*Djti>„ K(&E£13j£fcl0 o C 
1?2«fHffi4$-r-&i:. TLC(C«fcy±T<7>i±SSM3!lff>rh> 

ypHSiKl6lci@lii-ri, 0 KK-^- h'J ^A7.2g^*20mll^ 
A*vfciSjfc£7JD*.'&<, ifelcT'-U Vl.GgA'-t). flJlSfOCT 

(±) - 1 - n-Zfa tf;U- 6 -*JU5;U- 7 

i-^^'Z-^A^P'J KjtifcCO&STI::. N2<7>pgE 

C0SSr*2^^1*L. fllHCOCi: <f£*&S-f£, 7^ 

(±) - l-n-^DtJI — 6-7X-7Ut K^'/y- 
7-t*Vf*t KP*V'J:>43.5% (il^CDSSJlDlCj; 
-S31.4%l-lt«) 

c<Oife»S«!i£. x$y-.u,/ig&*. 5%Pd/CSffl^r 
M!SM*$&7Jn£fTfc5. *5fcj$7Jn;1^1&£twau iF 
i*£SMSLT ^V^- (±) - 1 -n-7oe^-6 
-7 5 y - 7 Vf* t KP^yj >CDfc$S n °n£= 

%isat^. iRa=io.34gco^fecoj&ttfeia <> 

±8BCOCi:<i!!jtLfciBlh ; 7>X- (±) - 1 -n-^ 
p tf;u- 6-7S/-7 --t^-v^-h t Ka+y 

iSI&£2g£, THF50mlfcJ:U:«l*KK10nilCO;1#fellcS 

*tfc?gj«^)a§ijgST?-^i*^-i.o ^^-cries^ 
CCO^ttS^^ISNTK^bTV^ExH; 

ttii^^i^^sco^b^^u^-c-iaieittai-r-So mm 

cOSIS^I^filtacO^^bT^^x^A^^tTHFI-jg® 
L. CCOjtjflE^, ISacO^^bTV^x^A^^iOLfc 
THF^ ffl Lxfc 'J 73 CO ^ ^ >y P T h y ^ 7 -f —IZ 

tt-fo TLC (THF+|»a<07KSl'bT> ; Exrt ? A) (Cckyfilr 

±COJ5lBl=*5t^-C*»aLfc (±) -1 

- n - ^p t°;u- 6 -T-tr^yur 5 y - 7 -ir^J^fii 

t KP+/ 'J ^^^tafeCO^^ttCOHt*:. 65g£# 

**~>mt 'J >25mllzA+lf:T-tr^;UT 5 ^ ^b^^O. 58 
gcOiSi«^, i§3ES)Sr*$S)4^i)n!»-r^ 0 ?te^-cS(E 

lib. '&*>*itz&®m$:mzmmtz><, *m&$\sH 

7KK1bT>^x^A*T-^S1±i:-ri>„ CCOTk®^. 

g§comib>^b<>T?iaiH]ttai-r^. ^b^^uvttta 

J8lJt3F1+-CBtfeCOi(41±Sieife>$#. ctt$. «Mco*K 



( 11 ) 
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^V^E-OA^fcTHFlcjgfliU faJCjtJS 
£ j§8t?8t t -? -5 7 7 "J v J- •> 'J * IC <fc -5 "7 ^ y •> J. ? o 

■7 K^^^-r-icft-r,, tlc (THF+atao)*K<bT>* 

SSE Sir. gt5t,fe©5Stt^.48gA<^t,tt^ 

(iR^89. 2%) „ c<oa^'>aa»>^y— juciSftu 
ccic 1 S*<D/<7— Hux>x;u*>&£Aox.-5<, c 
<DjSi«$tt]!»3l)»S-ti-. IfBSi^U ISiUbA* 
te£-5£-<?;£3l£*£lf-5o £fi£L.f=@tt:£$F»]U y* 
y-;u/x-^;U5g«E;1jaj:yS8a^i.„ ±<0£(&-C 10 
£fi&Lfc h^VX- (±) -2-*=?)\,-5-n-zfn 
fcf;u-4. 4a. 5. 6, 7. 8. 8a. 9-^-^ * t Kp -**-tf-7P 
(4.5-g] 'J>(*198~200 o C-C'!KfeLfco 
38g 0 





c 


H 


N 




62. 04 


7. 44 


6. 89 




61.82 


7. 24 


6. 78 






(±) - 


5-n -ya tf;u-4,4 



a.5, 6.7.8.8a. 9-^-^7 ^ t KP-^-y-'/P C4.5- 20 
g] *y UXDSlit 

*«£«2©^&|::«£l,V h7>X- (±) - 1 -n-^ 

p tf;u- 6 -75 y - 7 -t+vf* t Ko+y y >~ 

«K«3. 0g£$£«THF25mll::»jSL. Cfl>;1^!|S!£>ffSP 

IttMIBttU ftl,vc*|::&<>. *tt;1£ifc£10%i£it 
U x-^f;uttffljaii^T-5. ;*(c&14J§£15N*&<b 

•Ji4<b ofcB^^aw^b^ =f- uv-ejanittas-r 
is<by y u:>ttmi££^L. cti^^^-r >t?jfcjfu 

1.9gA<*)5E-r^» -CDilSSTHFlrigfiSU t» 
<D*i8<b7 >^E-0 A£#t?THF£ jtSftia i: "T S > U * 
(D777i/i9P7 h^?*— «=f«\ TLC (HCjS 
SfjfcSfcffl) l-«tyBfMCD (±) - 1 -n- 

-Ju tf;u- 6 -*;u = ;u7 s y - 7 v^* t Kp 

&S§£tt3fcltfe<D£BJ§<mi4$IB'B!l1.0g 01X3*83.9 40 
%) A<^f,*t-5. C©SB^II±«cS-r-S<tJgS<bLf=. 
h7>X- (±) -1-n-7"P ejU- 6 -Tf^US ;U7 
5 y - 7 V^7J t KP*/ 'J >. 63g£ $ >Z.)l> 

*>m.Mi~m&LxmmztM$i?z>o £*tt«taioo 

*te(::ftH»L. *-a>&3:&<by >1.26g£*P;l-& = COTSft 
LL>S(6;-g^^ 100°C-C*2. 5Bf Piljfi|#U 3fcl*T5*K-LI= 
ilC. -OTKi*j§j«^15%7KK<b7- h ') OAtK<0^*DIc 
<tU^St±i:-r-5. i£S14;E£^£lBjS<7>ig<by^u:> 

r-isisittai-rs,, &it* ssasr 
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C;h.£THFIcjgSLT->'J*<&77y'>^?P7 
^-r-lrtfr. A^AIilSMro^^bTV^xOA^^ 
frTHF-ejgtti-f £>. m2OT»lil*. ±(DSfET-*)SLfc 
h7>A- (±) -5-n-:?PfcfjU-4.4a.5,6,7.8,8 
a.9-tf$th'Q-tWP t4,5-g] *yj>£ 
*t?ttttfl>*ftO)aMiSi:»«*. 26g-C'8tJ££*iTl,*fc < , 
c<D<b£1&£x$ y u-f >i8&lc£&-f *>„ 

Cfflfifi-f^/i? y — ;^*K/^i■&;1£A^£?^l8^1L. 
-^\ J|Jl*=.26g<D$fe<B$Sg£«#fc <> Hi/Si 58- 160°C. 
T*;*'^ kju, fl^-f *>220„ 

C H N 

JltifiS: 60.78 7.19 8.33 
15 SI fit : 60. 94 7. 26 8. 20 

mmm* <±> -2-**v-5-n-^ 

Ptfn— 4.4a,5, 6. 7. 8. 8a. 9-^-^7 ^ t KD-t**'/ 
P [4.5-g] *V 'J XDSIil 

Hffif9 2 (D75;i (Cttt V h^>X- (±) -1-n-Z? 

p tf;u- 6 -7 5 y - 7 -t*vf* t KD+y 'j >- 
^K^5gSTHF50ml(=K»-r 4. BjSj«* O °CI-^ai 

-r-So ^pps^y^/nomi^jinx. stxrh'jx^u 

7 5>10ml£5rF-f 6. Sltl^^lSf 2 ^HtS# 

t?iiHi»aiL. x-^;uttai?siijtr*o mam 

£ CC irfcj; y ,^ip L . ^ tlfc)fta#«5$1 5N 
*^b7>^E-OA*-C3iffiStti:-r-5. 7;u*'Jtt;1 
£&£H«©^b>^U>r»ls]»ai-f tg^by^U 

trinroTHF/^^+j-x^fg-rSo c<Dj§;ss, si:* 

-i=#-r„ tlc (mcmmmz&m) ic^ymiia) 

(±) - 1 -n-^Ptf;i/-6-y h^-*>*;u^ 
^;u7 5 y - 7 -t+vf* t KP^y 

Mz «fc y 268lc^-T ^ > * ^-TtttSOT Hft»e«j1 . 47g 

(1R^67%) A^^+tfc, 
x<D*;U/\*y- h.4g^fE*i«lK10mHrA*tTj§j«$i)l 

si-ra. -©Ktt;i^«j£Sa-ci8^raa»L, *^-e 

^l=CO*itKi4B^15N*^b7> ; ExH 7 
ATko^ttucty^sttir-r-s. 7;u*'Jtttfeofcg 
^^SOT^by^u^T'StiHitta-r*. ^by^u>« 

*K^b7> ; E-'7A^#t;1 :2(OTHF/^+-9->l-jg« 

COTitjaS^'J^O^^'Vi'J.^P-? h?77-f- 
lctt-r o TLC (IM^THF/^^r-y-V+fSaflJTKK^^^ 

-OA) ic«fcy h^>x- (±) - 2 -y h^->- 5 - 

n - zfa e^U-4. 4a. 5. 6, 7. 8. 8a. 9-*? $ t Kp** 
-9-7P [4.5-g] *y y ><©#^^5lELfc»lI^^ 



( 12 ) 
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U 5*tt**lvC. *fitt<DafeSB«3-1g£*#So C<7> 

J*-fSo h7>X- (±) -2-t4V~5-n-^P 
ejU-4,4a.5,6,7,8.8a,9-:*-^* fc KP-t*»l/P 
C4.5-g] *y U>0.07g^K^i:LT(51i|XS*tfco 
|»^250 o Cia-to bMz&i)^ 236<D#¥<<* 

>jOTtB**tfc. 10 

C H N 

Bffltt: 57.24 7.76 10.27 

bbb: 57.28 7.75 10.20 

o LTBJSLfc h^>X- (±) -2-3MPV-5- 
n-:/P tfMU-4,4a,5,6,7,8,8a,9-**$ t: KP-1H 
C4,5-g] *yj>tt, Stt1bU>4iL' 
< li^vtfilb'J >^fcttPBr3 £JRj£*t*-C\ »J6"T* 
Smnf-fcte^P^EBSM** h^>X- (±) -2-* 
PP-5-n-^P e;i/-4, 4a, 5, 6, 7, 8, 8a. 9-*^ £ 20 

tKP-mi/p C4.5- g ] *y y >*fc(*h^> 

X- (±) -2-^P^E-5-n-^D tf JU-4, 4a. 5, 
6, 7, 8, 8a, 9-*? £ t KP-t***/P C4,5-g) * 
y y >S£j*S*tSC£A<"C#« 0 *t^t?C(Dfc** 

a&siMitr^y v>>. en y y>* l < i*^u*y >cd 

fcttl»7Syti>*t KP--ft** % /P [4.5- 
g] VJ>$«:t4<«4. 

HSfi^5 h^>X- (±) -2-v>fJl/7S/-5 30 
- n - 3fP tr JU-4, 4a, 5. 6. 7. 8. 8a. 9-** * t K P - 

3t-** % /p C4.5- g ] *yy>a>«a 
;^-;u7sy -7 -t+v-f* t Kn*y y > (ft 

«S«4j:y) .99g$-^<l«lK20ml{c?§«LrJ§?S^igSa 

l. za>*a*M-c«i20B»nB«#-r*. c<&8*tt;i£ 

p*i]|g#TSo *a*a*ia>i4N*BftT>^-^A*a) 
aan(c<fey*aittfr*o c©*tt7;i/*ua*»*B 

§S<03:1tf>?PP*;UA/-l' V?P/V- ju£fKB£ 40 
^*t*«*0)NH40H*#t?THFlzTi/y tofMb? 

2-> h**>B»(*a>**^m**Lfc#ll*«L. 58 

h^>X- (±) -2-^h^>-5-n, 
-^PtfiU-4.4a. 5, 6, 7. 8, 8a, 9-*^ S t Kp-*4 
t!/P [4,5-g] *y y 4»tt»B1*.42grt< 
B64l«. NMRI*»***tfc«Jtt-aLfco ^<DS* 
tt. 15gfccfcr/^> 5^U7 £ >10ml £«§t«l::A*i-CKIt 50 
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x*ft£BHu co>*»«*ioo c c-eiB»HiHn»-r 

So igfB<7)S//^iUT5>*B9BlCcfeyi»< i:tttta)K 
fc<D»B»*«»&*l4. 8feg(DNH40H£ 

: i <dthf/^** > zmmm mi/u* y^o> ? 

77va{7P7 h^^-l^ttfo TLC (fflCSB 
X) lc*y»faa>BBa)«*3b<BB*4xfc#B**L. 

(±) - 2 - v> = y- 5-n-^p tf ju-4. 4 
a,5,6,7.8,8a,9-^-^^ t K a [4.5- 

SbW:, NMRI*ti^a?ttfcfii3Slc-aLfc (<5 2.9(cfc 

i^t6io)?p h>sasLfc«t^-i») o 

mmme h^>x- (±) - 1 - n -^n tf;u-7 - 
t*yf* t Ka+y y ><z>S"j&SSig 

y ^ A9. 9g£ B**{*7 >^E-72I lc?gp LT 

ias-r^o 4- o-n-^pe^ur^y) ^ptf;ur 

- V— ;U98. 7g£ . *M<x$ y — ;U27. 8ml fc THF300m 
IO>B*Bl=JMM-«. ca>*»S«#Ltt*«&* "J* 

ft. K£BftB£tt45#MSMt'*-«« *t*T?* SKIT 

**McN20>»«*-*au 7>^-7£3S3fc£-t*So 
£j«Lfc* fettle Sbl:*JM5o -tf> 

r;u* ytt**«** B§aa>vx^;ux— ^;ur*3[gi 
aat^o x-^;u«tb&£^U KBtSo x-^;u 
*B**14-C1 K + S/-4- (3-n-^P^7 
= /) ^Pe;U-1,4-v^P^+-9-^x>93.2g^!# 
tzo Jfe*=93.5% 0 

±<Dit-£mO. 1g£0. 1Nig&15ml t *lc«Ba*-C 1 B#Pb1 
fittf-TSo filS»«tt£15NNH40H*T?tt*te£ U CO 

rju*yttaft*«H8*a>cH2Ci2-e»saai-r*. * 

«g*^L. KJS-TSo MttME'CBBIUII-r*. 
B«tta>TLCteJ:tfNMRlCcfey, 4- (3-n-?P^ 

RJtaB-CWJjtStifcAa mt(*a>BB»BliaicJ:or± 
iSLfc. '>t(Di/X- (±) - 1 - 

t*vf*tKp*/ y **if=. 

ml+O^- h 'J M4. 9mmoleC0^lc^^_ 

So »6ttfc*a*BBB*-ei8*Ba»L. *t^* 

ica Co c(dt;u* ys*HSfi<ocH2Ci2-e»isittair 

B*«fe<D««»4.5g35<»&tt«. SISia*«l[aa)NH40 
H*#t;^*^>AHF (2:1) IC5§«L. C0)?gjS$. B 

ciiiitsiaitis/utwwp^ h^^^-r-ic 
p t°;u- 7 -t^rvf* t Kp^y y >s^#t-o «»y 

(D^HIi. h7>X- (±) -1-n-?Dlf/b-7- 
**Vf*t KP^F-y y >Stt^tA<Wofc 0 4KB 
=2. 34g 0 
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>x-dl- i -n-^e;i/-6-t^vf^t Kp+ 
y U>5.05g<DSiaic^iJD-r^ o SKj1$«B**3BL. 

,f Lt, 4aR,8aR- 1 -n-?nejl/-6-t^Vf* 

*^fc£i|R*=2.813g (18.7%) 0&&&&&mi*&'& 
tzo A [a] 25 DT ° =-107.49° (MeOH. C=1) 0 

943g£*#/ro A ta] 25 DT° =-108.29° (MeOH. C 
= 1) o ^5Lt»fc (-) -v-P- h^-OUS^ 

S****iftt h u ^a*"c»il, »€>*tfcr;u* 

«3£3S®-T£<!:. ««**Lfc4aR t 8aR-1 -n-zfut? 
JU-6-*-*y-r* t KPVJ^Sft***^* 20 
*A<»&*Lfc, A [c*] 25 DV° =-88.51° (MeOrk C 
= 1) o 

mmojj&x- (+) -v-p- h;u^--<;u>S5K^^-tr 

5{**RJ6*-fr*^±:i::J:y. 4aS, 8aSi|»i*/)<i8jg-C 
*tJ£"f &4aR,8aR- 1 ->^;U. 1 -if;i/*fc!*1 - 

7y/uB«M*i** h7>x- (±) i- 

Micas'**^ «»7^*/HHcAnfea (I) . 
(Ill) (Ilia) T*^$ti«iKMIttttl SS<DS 

eair«fcy»»-rso **lm*. x— tjkdj;9jmmi 

iCcfeOTlslilR-r^o 40 

am. (in) *fci* (iiia) ic*y^s*i4ft* 

ttf*» *<jt<tt2i0«llt73>iS*U *S*tt 

xmmii*. ai«fflS£x-^u-»«u 
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fraicDcfcoic, saiga (i) is* tf (in) -e^sjfri 

i*fi^200gO>X^^— y- K— U-f (Sprague-Dawle 

y) *ii^^hfl!)SM** % unsmtt (^FSI6^S 

B»Rattl=« U-ir;ue>2.0mg<D*ttBi8»*HHrt^» 

***10%x*y— jurc»»L. 0.017. 0.03. 0.17*3 
<fct/0.3/i^;u/kg<Dffl*T?MKrta3fr^o <bdtt£* 
fflau^;u-Cl0EC<7>=^ 1 U 10E 

(Dmmomt^f&^nmmizit. ^^f*0io%x^y- 

»«Jilciti:fc^P^^^>»»a)IB»/<-i2 
* (i) (ill) T*^£*L£<b^5i*. Spic* 

K^5>D-27^-Xhtfc4a (I) J3*tf (II 

I) aMbdfctt* /<-*>v>**»a>»«lc*ffl«i:fl: 

-t KP^K/tSVirJcyiMEtfEofc?? hOffi© 

^>>f;Uvaf7h (Ungerstedt) tS&Xf'Tfr'fXSy 
h (Arbuthnott) , ^U-f>-UX ( Brain Res) . 24. 4 

85 (1970) toxmz&vmmi+tzmnmmiktomtey 

t^ti-^o fc**ic*omfc«»«*niia>aL 
s 1 5^p B iic t> t o r sta-r * o 

a (I) fccfctf (III) 0>*89Htftftl*« MshiE.(D^ 

BJl^iaTOrt <SHR (XJftLES*MB*7 % ;/ h) 

(*fifc**300g(Dtt(Z)SflfllEe«S^7^h (SHR) 

(^3— ■ 77-AX (Taconic Farms) % vA 7 — 
■TV^^^ (Germantown) % 3— ^) <Dfi£(*S. 

'Oh/^t^-JUth'JOA (60nig/kg. i.p. ) T*^ 

^>o (Statham) (P23ID) *fflL^T. 

iljiSifliE^. tt»J«a)iiiiE+i/3i»fftLr«Bi^*. 
URiBSWO jfaE^ Ol/Xlc * y Sit) * 
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g 1 



Y 5>X-(±)-2- 
;t—4, 4a, 5, 6, 7,8, 8a, 





rfnFFca^ 




Mg/kg) 






0.1 


-18. 3± 


-8.5± 




5.7 


2.2 


1 


-8.6± 


-4.4± 




1.6 


0.9 


10 


-15. 1± 


-5.6± 




1.1 


0.7 


100 


-39. 0± 


-17.5± 




1.9* 


2.3 


1000 


-51.2± 


-19.1± 




1.2* 


3.4 



PI : ^SliUilffi = 187+ lOnaHg, ¥i$/ij.J$gC = 
336±13»/# 



h 9>*-( + )-2- 
4a, 5, 6, 7, 8, 8a, 
*1^ > /aC4,5-gD-* 



1 -3.2+ -2.4± 

0.5 0.8 

10 -7.0+ -2.8+ 

1.0 0.4 



-5.0± -3.6± 
1.2 0.5 



100 -19.6± -16.1± 
1.4" 7.6 

1000 -28. 2 ± -23. 6± 
4.3* 4.4 

£4Mft : ^Fl%|ftlIStifliEE=212±4aiiHg, 5 F^/ij.»S(= 
381±19»/33" 

h 7>X-(±)-5-n 1 
— ^"n tf ;v-4,4a,5, 

6, 7, 8, 8a, 9- J*-?*- , n _in ?+ _a r+ 

C4,5-g)-*y;>-r 1 -° °- b 

L"f >8fcf® 100 -27.4+ -28.5+ 

2.0* 2.6 

1000 -37.7+ -31.8+ 
4.9* 3.7 

<Dffi#lC«fcUSq^Lfclg^) „ h7>X- (±) -2- 
* 5 - n - Zfa tf;u-4, 4a, 5. 6, 7. 8. 8a. 9-*<7 

9tKPt+*7P [4.5- g] */'J>(0a^ 7/K 
=E)l>? 4 >SS(4*tX P >3H4^<&$S^tb35li40*t 1 
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(mount latency) . }f A*T?0>B$fi5K I*f&£-C?<DB5 

^s^/HS-rscticfcy, it (i) tfMb^&KDttWfr 
c<D,fc5fc&iaK<3M-r£c£*,-e#-5„ sc (i) ©ai 

SttflsM . 1~20mg 

n&mto 200 

Xf7'J >!7^->OA 10 
Stt<b#«!l .1~2mg 

f»l£llte-fe;up— x 400 

-^b'tr'f* (f»t») 10 
*t7<)>M 5 

JWJfcfcLT. €-*.1~2mg<DjSttRttt££*-f 

JUTcocrt <*iitt- * : 

j§t4l*# .1~2mg 

»«» 45mg 

«jSS1±-fe;UP-X 35mg 

tK'J tfrjUtfD'J K> 4mg 
(10%*jgj£,!:LT) 

5 L ;uiKt»+ K 'J OA 4. 5mg 

Xf7'J>S7nvOA 0.5mg 

£;U2 Img 
Sttftttt. iSI»fc<feU;-b;UP-X^No. 45* *>->J-U. S. 

-;UbfP'J K><0igj$£;1£U *f»T-cH^No. 14> 
>>->zlU. S. ,5-&lMcjS-f o zo LT*ntLfcS*ll*50~ 
60°C-Cl£JgL, NO. 18jt>V->a.U.S. ^i>LN(cji-r o ^AftN 
0. 60p« l V>aU. S. &Z>lMzmuzt$l*tzl3)l>#*-'*T 
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j§1±J*# .1~2mg 

WlSi 59mg 

f8M$Stt-tr/UQ-X 59mg 

'J >I7^^vOA 2mg 



i">A£;18lL, N0.45y^va.U.S.^St>l-aL, EE 
fflS5ml 1 ~2mg(DmVi&-$mt -SBSSiJIiKl 



ai±fi6» . 1~2mg 10 

*J^*'»f ^UO-Xt MJ-JA 50mg 

1.25ml 
0. 10ml 
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*gSf*-C-5ml<fc-t-& 
3183 £No. 45 > V~>3.li. S. -5^£>lMcill,s *;U^^>^ 

-2^fcl*D-itiftcD^-r*t)b^lc«fe-54,0) , BjfaSS 

tfXD&nfi-SMcggU 1«-5ffl»SyiiSl.1~8l2mga>S§ 

Bl-3~4|§h .3~8mg0>BBJg1?. IP^75kg0>A&t> 
I*ft2.25~&600mg/B t*ffill*9«-5-ffla>ffl« 
li. %>. 1~£)100mcg/kg<Dffiffi-efc.5. 
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® Octahydro-oxa20lo4^-gquinonnes. 

® Trans-(±)-2- end/or -5-permissibIy substituted octahy- 
dro-oxazolo|4,5-g]qulnolines, acid addition salts thereof and 
individual enantlomers thereof, useful as dopamine agonists 
or Intermediates of the preparation of dopamine agonists. 
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X-6599A 

OCTAHYDRO-OXAZOLO [4 , 5-g]QUIN0LINES 

This invention relates to compounds having 
the octahydro-oxazolo[4,5-g]quinoline ring system and 
5 which possess valuable pharmacological properties, more 
particularly dopamine agonist activity. 

Although there is no teaching in the lit- 
erature of compounds possessing the novel tricyclic ring 
system possessed by the compounds of the invention, U.S. 
10 Patent Specification No. 4,230,861 does describe 

pyrazolo[3,4-g]quinoline derivatives which also have 
dopamine agonist properties • 

According to the present invention there is 
provided a trans-octahydro-oxazolo[4 f 5-g]quinoline of the 
15 formula I 



20 




I 



wherein R is H, benzyl, C ±mm3 straight-chain alkyl or 
25 allyl and R 1 is H, CI, Br, C 1-3 alkyl, CKC^ alkyl, 

OH, NH 2 , NHC 1-3 alkyl, N(C 1 ^ alkyl> 2 , 1-pyrrolidinyl, 
1-piperidinyl or NHCOC^ alkyl and wherein the 4a and 
8a hydrogen atoms are in a trans relationship; or a 
pharmaceutically-acceptable salt thereof. 
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The compounds of formula I, except (i) when R 
is H or benzyl or (ii) R 1 is -OH, Cl or Br, are dopamine 
agonists. Compounds in which R 1 is NH 2 can be acylated 
to yield compounds in which R 1 is NHC0C 1 _ 3 alkyl. Com- 
5 pounds in which R is H are also intermediates in that 
they can, in general, be alkylated to yield derivatives 
in which R is methyl, ethyl, allyl or n-propyl. Com- 
pounds in which R is alkyl can be dealkylated by treat- 
ment with CNBr followed by hydrolysis to yield compounds 

10 in which R is H. In compounds in which R is benzyl, the 
benzyl group can be removed by hydrogenolysis. Com- 
pounds in which R 1 is 0-C 1-3 alkyl can be hydrolyzed to 
yield compounds in which R 1 is OH. 

As previously stated, compounds according 

15 to I where R is C 1-3 straight alkyl or allyl, and R 1 is 
other than OH, Cl or Br are dopamine D-2 agonists, 
manifesting their activities in tests designed to 
demonstrate utility as prolactin secretion inhibitors, 
in the treatment of Parkinson's disease, in treating 

20 sexual dysfunction, anxiety or depression or as hypo- 
tensive agents. 

In the above formula, the term "C 1-3 alkyl" 
includes methyl, ethyl, n-propyl and isopropyl while 
the term "straight-chain C 1-3 alkyl" includes only the 

25 first three radicals. 

Pharmaceutically-acceptable acid addition 
salts of the compounds of this invention include salts 
derived from non- toxic inorganic acids such as: hydro- 
chloric acid, nitric acid, phosphoric acid, sulfuric 

30 acid, hydrobromic acid, hydroiodic acid, phosphorous 
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acid and the like, as well as salts derived from 
non-toxic organic acids such as aliphatic mono and 
dicarboxylic acids, phenyl -substituted alkanoic acids, 
hydroxy alkanoic and alkandioic acids, aromatic acids,' 
aliphatic and aromatic sulfonic acids, etc. Such 
pharmaceutically-acceptable salts thus include sulfate, 
pyrosulfate, bisulfate, sulfite, bisulfite, nitrate, 
Phosphate, monohydrogenphosphate, dihydrogenphosphate, 
roetaphosphate, pyrophosphate, chloride, bromide, iodide, 
acetate, propionate, caprylate, acrylate, formate, 
isobutyrate, caprate, heptanoate, propiolate, oxalate, 
malonate, succinate, suberate, sebacate, fumarate, 
maleate, mandelate, butyne-l,4-dioate, hexyne-1,6- 
dioate, benzoate, chlorobenzoate , methylbenzoate, 
15 dinitrobenzoate, hydroxybenzoate, methoxybenzoate, 

phthalate, terephthalate , benzenesulfonate, toluene- 
sulfonate, chlorobenzenesulfonate, xylenesulfonate, 
phenylacetate, phenylpropionate , phenylbutyrate, 
citrate, lactate, 3-hydroxybutyrate, glycollate, malate, 
tartrate, methanesulfonate, propanesulfonate, naph- 
thalene-l-sulfonate, naphthalene-2-sulfonate and the 
like salts. 

Compounds according to I above have two 
asymmetric carbons (optical centers) at 4a and 8a and 
can thus exist as four stereoisomers occurring as two 
racemic pairs, ordinarily designated as the trans- (±) 
racemate and the cis-(±) racemate. The trans- <±) 
racemates (I) of this invention are composed of a 
trans-(-)-4aR,8aR stereoisomer represented by III below 
and a trans- (+>-4aS,8aS stereoisomer represented by Ilia 



20 
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III 



Ilia 



10 



wherein R and R have their previously assigned meanings. 
The trans-(-)-4aR,8aR stereoisomers represented by 
III, wherein R is other than H or benzyl and R 1 is other 
than OH, Cl or Br, constitute the active dopamine D-2 
15 agonist component of the racemate (I) and are preferred 
over the trans- ( + )-stereoisomers (Ilia). 

The trans- ( - )-4aR, 8aR enantiomers according to 
III thus form a second and preferred aspect of this 
invention. 

20 As dopamine D-2 agonists, compounds repre- 

sented by III above in which R is other than H or 
benzyl and R 1 is other than Cl r Br or OH may be employed 
for use as drugs either as the free base or as a 
pharmaceutically-acceptable acid addition salt thereof • 

25 Preferred groups of drugs according to III 

are those in which 

(1) R is n-propyl 



30 



(2) 
(3) 
(4) 
(5) 



R A is NH 2 
R 1 is NHCHg 
R 1 is N(CH 3 ) 2 
R 1 is NH-CO-CH3 



0172697 

X-6599A -5- 

Compounds of this invention include, illustra- 
tively, 

Trans- ( ± ) -2-amino-5-ethyl-4 , 4a , 5 , 6 , 7 , 8 , 8a , 9- 
octahydro-oxazolo [4 , 5-g] guinoline maleate , 
5 Trans- <± )-2-n-propylaiaino-5-n-propyl-4,4a, 5, - 

6,7,8,8a, 9-octahydro-oxazolo [4, 5-g]guinoline sulfate, 

Trans- ( ± ) -5-ethyl-4 ,43,5,6,7,8,83, 9-octahydro- 
oxazolo[4, 5-g]quinoline, 

Trans- ( ± ) -2 -dimethylamino-5-n-propyl-4 , 4a , 5 , - 
10 6,7,8,8a, 9-octahydro-oxazolo [4 , 5-g] quinoline dihydro- 
bromide , 

4aR, 8aR-2-methylethylamino-5-ethyl-4,4a,5,6, - 
7, 8 , 8a, 9-octahydro-oxazolo [4, 5-g] quinoline succinate, 

4aR, 8aR-2-amino-5-methyl-4 , 4a, 5 , 6 , 7 , 8, 8a, 9- 
15 octahydro-oxazolo [4, 5-g] quinoline dihydrochloride, 

Trans- ( ± )-2-methylamino-5~n-propyl-4 , 4a, 5,6,- 
7,8,8a, 9-octahydro-oxazolo [4 , 5-g] quinoline tartrate , 

4aR, 8aR-2-dimethylamino-5-ethyl-4 ,4a, 5,6,7,8,- 
8a, 9-octahydro-oxazolo [4, 5-g] quinoline phosphate, 
20 4aR, 8aR-2-acetylaraino-5-methyl-4 , 4a, 5, 6,7,8, - 

8a, 9-octahydro-oxazolo [4 r 5-g] quinoline terephthalate, 

trcUis-(±)-2-propionylamino-5-ethyl-4, 4a, 5, - 
6,7,8,8a, 9-octahydro-oxazolo [4 , 5-g] quinoline dinitro- 
benzoate, 

25 Trans- ( ± ) -2-amino-5-n-propyl-4 , 4a, 5, 6,7,8, - 

8a, 9-octahydro-oxazolo [4, 5-g] quinoline methanesulfonate 
(mesylate), 

Trans- ( ± ) -2 -dimethylamino-5-n-propyl-4 , 4a , 5 , - 
6, 7,8,8a, 9-octahydro-oxazolo [4, 5-g] guinoline p-toluene 
30 sulfonate (p-tosylate) and the like. 
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Compounds represented by Formula III wherein 
R is c 1-3 straight chain alkyl or allyl, as dopamine 
(D-2) agonists are substantially devoid of other 
agonist or antagonist (blocking) activities. As dop- 
5 amine D-2 agonists, the compounds are useful in treat- 
ing Parkinson's Syndrome, in treating sexual dysfunc- 
tion, as anti-depressants or as anti-anxiety agents, in 
lowering blood pressure in hypertensive mammals and in 
inhibiting prolactin secretion. Thus, other embodiments 

10 of this invention include the treatment, by the race- 
mates (I) or the 4aR, 8aR-( III ) enantiomers wherein R 
is other than H or benzyl, and R 1 is other than OH, 
CI or Br of hypertension, of depression, of anxiety, of 
Parkinson's disease, of sexual dysfunction, and of 

15 disease states characterized by an excess of prolactin 
secretion such as galactorrhea and inappropriate lac- 
tation. 

A still further embodiment of this invention 
is the provision of pharmaceutical formulations for 
20 administering drugs according to I or III wherein R is 

other than H or benzyl and R 1 is limited as above in the 
treatment methods outlined above. 

The trans- ( ± ) -r acemates represented by I can 
be used as D-2 agonists, and also as a source of the 
25 4aR, 8aR-enantiomers. 

Racemic compounds of this invention where, in 
Formula I, R 1 is NH 2 , NSi^^ alkyl), or N(C 1-fc3 
alkyl ) 2 , are readily synthesized according to the 
following reaction scheme: 
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Synthetic Route 1 



10 IV 



wherein the 4a,8a ring fusion is trans. This reaction 
can be conducted at temperatures from 40 to 100°C 
15 Preferred solvents are organic polar solvents such as 

C^_ 3 alkanols. Formula IV above represents an iso-urea, 
tautomeric with the corresponding urea as represented by 
the following equilibrium 

20 NH _ NH 0 

II 1 5==* I \ 

H0-C-R A 0=C-R- . 

The other starting material (V) for Synthetic Route I 
25 is prepared by brominating an N ~ c j_3 straight-chain 

alkyl-6-oxodecahydroguinoline. These latter compounds 
can be prepared by quaternizing a 6-alkoxyguinoline 
of formula VI 



VI 



35 
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wherein alk is lower alkyl, with a straight-chain 
alkyl halide (R X X) and the quaternized salt hydrogenated 
to yield an N-C 1-3 straight-chain alkyl-6-alkoxy- 
1,2,3,4-tetrahydroguinoline of formula VII 



10 



° ,W> 1 I I 



Y 



wherein R is C ±am3 straight-chain alkyl- The particular 
C- - alkyl group (R) remains intact through the next 
two reduction steps: a Birch reduction followed by a 
15 sodium cyanoborohydride (or sodium borohydride) reduc- 
tion to yield, ultimately, an octahydroquinoline of the 
formula VIII 



•-YYY 

' "Y 



20 \/ VIIJ 



wherein R 1 is C 1-3 straight-chain alkyl, alk has its 
25 previous meaning, and the ring junction hydrogens are 
trans- This enol ether, upon treatment with acid, 
yields the N-substituted decahydroguinolin-6-one (IX) 

30 °=r° j« *t 



35 
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in which the 4a ,8a ring junction is trans-fused and the 
N-substituent (R) is straight-chain alkyl. The 

above procedure is set forth in greater detail in 
European Patent Specification No. 127,708. 
5 Bromination of IX at 07 using, for example, 

hydrogen bromide and bromine in glacial acetic acid, 
permissibly in the presence of UV light, yields V, one 
starting material for use in Synthetic Route I. This 
procedure is more fully described in EP Patent 

10 Application No. 65302852.0. 

An alternate preparation of the trans- (±)-l- 
C±_ 3 straight-chain alkyl-6-oxodecahydroquinoline (IX) 
is disclosed in United States Patent 4,198,415 Cols. 4-5 
(where it i6 compound number VII in the Reaction 

15 Scheme). 

The optically- active octahydro-oxazolo[4,5-g]- 
guinolines of formulas III and Ilia can be prepared by 
resolution of the trans- (± ) racemates represented by I 
above. A preferred procedure, however, is to resolve 
20 the trans- (±) ketone (IX) using the procedure of United 
States Patent No. 4,471,121 whereby the racemic ketone 
is resolved via an optically- active ditoluoyltartaric 
acid salt. The 4aR,8aR enantiomer thus prepared, IXa, 



25 




30 

wherein R has its previous meaning, can then be substi- 
tuted for the racemic ketone IX in Synthetic Route I; 
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i.e., bromination of IXa yields a 4aR,8aR-l-C 1 _ 3 
straight-chain alkyl-6-oxo-7-bromodecahydroguinoline 
(Va — V in which the bridgehead hydrogens are 4aR,8aR) 
which derivative then reacts with a urea or a tautomeric 
5 iso-urea (IV) to yield compounds according to III in 
which R is a C^-C^ straight- chain alkyl group. 

Those drugs of this invention in which R 1 is 
NH(CO-C 1-3 alkyl) in I, III or Ilia are prepared by 
acylating the corresponding compound in which R 1 is 
10 NH 2 * 

Compounds according to I , III or I I la in which 
R 1 is H, OC 1-3 alkyl or C 1-3 alkyl can be prepared 
according to Synthetic Route 2 below. 



X-6599A 



-11- 
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Synthetic Route 2 



J / K 1-butoxtde CHO-j/' N« 

I I lower alkyl « I T 

VV forma+e . \/V 



0=4 



xic , ..^Y^ xib 



15 /V\ 



T T aryldlazonlum , »ryl-NH-N-f y ^ 



R XII 



20 



|h..i 



Pd/C Ha,HCI 



nil ^ -nii 

" xiii ft 



25 XIV 



sHCI 



dehydrating 
agent 




wherein R 1 is C x _ 3 alkyl, 0-C 1-3 alkyl or H and R is 
35 not hydrogen. 
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In the above Synthetic Route 2, an isomeric 
(to IX) bicyclic ketone, a trans- (±)-l-C 1-3 straight 
chain alkyl-7-oxodecahydroquinoline, is reacted with 
a lower alkyl formate such as ethyl formate, in the 
5 presence of base — K t-butoxide, NaH or the like — in 

THF or other suitable solvent, to yield a 6-formyl-7-oxo 
derivative, represented by four tautomeric structures, 
XIa-d. This reaction yields exclusively the 6-formyl 
derivative rather than a mixture of 6-formyl and 8- 

10 formyl derivatives as might be expected* (see European 
Patent Specification No. 110,496 for a more detailed 
description of this formylation procedure). Reaction of 
the 6-formyl derivative (the tautomers XIa-d) with an 
aryldiazonium salt such as phenyldiazonium bromide, 

15 p-methoxyphenyldiazonium sulfate, naphthalenediazonium 
chloride, p-nitrophenyldiazonium chloride, phenyl- 
diazonium chloride or the like via a Japp-Klingemann 
Reaction — see Ann. , 247 190 (1888); Ber« , 20 , 2942, 
3284, 3398 (1887); Org. Reactions , 10 , 143 (1959) — 

20 results in the formation of a 6-arylhydrazone (XII) with 
concomitant loss of the formyl group. Hydrogenation of 
the 6-arylhydrazone in acidic ethanol with a noble metal 
catalyst, supported or unsupported, such as 5% Pd/C at 
high pressure, yields a l-alkyl~6-amino-7-oxodecahydro- 

25 quinoline (XIII) in the form of an acid addition salt, 

conveniently a dihydrochloride salt. The diamine (XIII) 
forms acid addition salts with the same acids listed 
above for the octahydro-oxazolo[4, 5-g]quinolines (I, III 
and Ilia). Acylation of the primary amine (XIV) fol- 

30 lowed by a ring closure reaction with a dehydrating 

agent such as POCl~ yields those compounds according to 
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I above in which R is C^ 3 straight chain alkyl and 
R is H, OC 1-3 alkyl or C^ alkyl. Treatment of an 
intermediate wherein R 1 is OC^alkyl with acid in a 
mutual solvent; i.e. aqueous HC1, cleaves the alkyl 
group to a hydroxy derivative tautomeric with the 
oxazolone. Structures XXI and XXIa illustrate this 
tautomerism. 



10 



XXI * xxia * 



15 



Compounds according to XXI are named as trans- (±) 
20 2-hydroxy-5-substituted 4 , 4a, 5 , 6 , 7 , 8 , 8a , 9-octahydro- 

oxazolo[4,5-g]quinolines and those according to XXIa are 
trans- ( ± ) -5-substituted-4 ,48,5,6,7,8, 8a , 9-octahydro- 
oxazolo[4,5-g]quinolin-2(lH)-ones. The dehydration 
reaction can be accomplished at temperatures in the 
25 range of 20 to 150°C. Presence of solvent is not 

essential, since the dehydrating agent may itself act as 
the solvent. The preferred dehydrating agent is P0C1 3/ 
but other reagents such as PC1 3 or fuming sulfuric acid 
may be used. 
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In Synthetic Route 2 above, if an optically 
active enantiomer is employed; i.e., 4aR,8aR-l-C 1 _ 3 
alkyl-7-oxodecahydroguinoline, the final product will 
be the optically active octahydro-oxazolo [4, 5-g]- 
5 quinoline, III or Ilia, (XVI and XVIa below) 



10 




XVI XVIa 

15 Those compounds according to I, III or Ilia 

wherein R 1 is OH can be prepared by hydrolysis of the 
corresponding compound wherein R 1 is 0-C 1 _ 3 alkyl- 

Those compounds according to I, III or Ilia in 
which R 1 is 1-pyrrolidinyl or 1-piperidinyl can be 

20 prepared by reacting the corresponding 2-0{C^ 3 alkyl), 
2-bromo or 2-chloro compound with the appropriate 
secondary amine. These latter halo derivatives can be 
prepared by halogenating compounds in which R 1 is OH. 

Finally, compounds according to_J, III or 1 1 la 

25 in which R is allyl particularly where R 1 is NI^ can be 
prepared from 6-oxo or 7-oxodecahydroquinoline (X) 
according to Synthetic Route 3 below. 
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10 



15 



Synthetic Route 3 



XVII 



x - x v w 



XVIII 



Hydrolysis 



al fyl 

bromide Y* 



allvi H 



3. I I 



ly! 

XX 



XIX 



where one of x and Y represents oxygen and the other 
represents two hydrogens, and R 6 is 3 alkyl or 

20 benzyl. In the above procedure, the R 6 group is re- 
placed by a cyano group on reaction with CNBr in a 
mutual inert solvent. The cyano group is then removed 
by hydrolysis to yield a secondary amine which can be 
allylated by standard procedures. The N-allyl product 

25 when X is 0 and Y is H 2 (XX) can be brominated to yield 
V in which R is allyl in Synthetic Route I, being 
careful not to brominate the N-allyl group in producing 
this compound* Should bromination occur despite pre- 
cautions to avoid it, an alternate route can be used in 
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v 
i 

which a compound according to XVII wherein R 6 is benzyl 
and the 6-oxo group (X is 0, Y is H 2 ) is protected as by 
ketal formation, can be hydrogenated so as to hydro- 
genolyze the benzyl group to form a secondary amine. 
5 Removal of the ketal protecting group with acid yields 
XIX where X=?0 and Y=H 2 which compound can be allylated 
to give XX* The above procedures are outlined in EP 
Patent application Serial No. 142920. 

When Y is 0 and X is H 2 , the l-allyl-7-oxo- 
10 decahydroguinoline can be used as the starting material 
(X) in Synthetic Route 2. 

A second synthetic procedure is available for 
preparing compounds according to I, III or Ilia in 
which R 1 is KHC 1-3 alkyl or N(C 1-3 alkyl) 2 - This pro- 
15 cedure involves reacting I (R 1 = 0-C 1-3 alkyl), or an 
enantiomer thereof, with a primary or secondary amine 
H^-C^galkyl or HN(C 1-3 alkyl) 2 , under pressure. 

In any of the above synthetic procedures, 
the optically-active enantiomer, the 4aR,8aR-6-oxo- 
20 decahydroguinoline, 4aS , 8aS-6-oxodecahydroquinoline 
(Synthetic Route 1-ultimate starting material IX) or 
4aR,8aR-7-oxodecahydroquinoline or 4aS,8aS-7-oxodeca- 
hydroguindline (Synthetic Route 2-X) can be used in 
place of the trans- (±) racemate actually represented to 
25 yield optically active final products III or Ilia. 

This invention is further illustrated by the • 
following specific examples* In the examples, the term 
"flash chromatography" refers to the chromatographic 
procedure described by Still et al., Org. Chem. , 
30 43, 2923 (1978). 
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Example 1 

Preparation of Trans- (± )-2-amino-5~n-propyl - 
4,4a, 5, 6, 7,8,8a, 9-octahydro-oxazolo [4 , 5-g] quinoline 

5 

A solution was prepared by dissolving 1.95 g. 
of trans- (± )-l-n-propyl-6-oxodecahydroquinoline in 
25 ml. of glacial acetic acid. Two and three tenths 
milliliters of 37% (by weight) hydrogen bromide in 

10 glacial acetic acid were added followed by the dropwise 
addition of 0.6 ml. of bromine dissolved in 5 ml* of 
glacial acetic acid. The reaction mixture was stirred 
for one-half hour after all the reactants had been 
added. Volatile constituents were then removed in vacuo 

15 yielding, as a residue, trans- (±)~l-n-propyl-6-oxo- 

7-bromodecahydroquinoline hydrobromide . Ten millimoles 
of this salt were dissolved in 10 ml. of methanol. One 
and two-tenths grams of urea were added thereto . The 
resulting mixture was refluxed for about 24 hours under 

20 a nitrogen blanket. The reaction mixture was cooled to 
about room temperature, and the solvent removed in 
vacuo. The residue was dissolved in water, and the 
aqueous solution made basic by the addition of 14N 
aqueous ammonium hydroxide. The alkaline layer was 

25 extracted several times with an equal volume of methylene 
dichloride. The organic extracts were combined, and the 
combined extracts washed with saturated aqueous sodium 
chloride and then dried over sodium sulfate. Removal of 
the solvent in vacuo yielded a brown viscous oil com- 
30 prising trans- (± ) -2-amino-5-n-propyl-4 , 4a, 5 , 6 , 7 , 8 , 8a, 9- 
octahydro-oxazolo [4, 5-g] quinoline formed in the above 
reaction. The residue was dissolved in chloroform 
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containing 5% methanol and a trace of ammonium hydroxide 
and chromatographed over silica gel (eluant was CHC1 3 
containing 5% methanol and a trace of ammonium hydroxide) 
Fractions containing the desired oxazoloquinoline were 
5 combined to yield, after evaporation of the solvent, a 
yellow viscous oil which slowly crystallized. The 
crystalline solid, trans- ( ± )-2-amino-5-n-propyl- 
4 , 4a , 5,6, 7,8, 8a , 9-octahydro-oxazolo [4 , 5-g] quinoline , was 
dissolved in methanol and the methanolic solution 

10 saturated with gaseous HC1 . The solvent was removed and 
the residue recrystallized from ethanol. Two-tenths 
grams of trans- (±)-2-amino-5-n-propyl-4, 4a, 5,6,7, 8,8a, 9- 
octahydro-oxazolo[4,5-g]guinoline dihydrochloride were 
obtained melting above 225 °C; molecular ion at 235 by 

15 mass spectrum* 

Analysis: Calc; C, 50,65; H, 7.52; N, 13.63; 

C, 50.52; H, 7.28; N, 13.34. 

The above procedure can be repeated using a 
20 4aR,8aR-l-substituted-6-oxodecahydroguinoline as the 
starting material, (The synthesis of l-n-propyl-6- 
oxodecahydroquinoline is disclosed in Preparation I 
below). Three and nine tenths grams of 4aR,8aR-l-n- 
propyl-6-oxodecahydroguinoline were dissolved in 40 ml 
25 of glacial acetic acid. Four and six tenths ml of 

31% HBr in glacial acetic acid were added followed by 
the dropwise addition of a solution of 1.2 ml of Br 2 
in 10 ml of glacial acetic acid. After stirring at 
room temperature for about 0.5 hr. , the solvent was 
30 removed in vacuo , leaving as a residue, an orange foam 

comprising (- )-l-n-propyl-6-oxo-7-bromodecahydroquinoline 
formed in the above reaction. The orange foam was dis- 
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solved in 30 ml of methanol. 1.32 g of urea were added 
and -the mixture heated to reflux temperature for about 
18 hours, at which time it was poured over ice. The 
acidic aqueous mixture was made basic with 14N aqueous 
5 ammonium hydroxide, and the basic solution extracted 

several times with equal volumes of methylene di chloride. 
4aR, 8aR-2-amino-5-n-propyl-4 , 4a, 5 , 6 , 7 , 8 , 8a, 9-octahydro- 
oxazolo[4,5-g]quinoline formed in the above reaction 
being insoluble in aqueous base, passed into the organic 

10 layer. The organic layers were combined; the combined 
layers were washed with water and with brine and were 
then dried. Evaporation of the solvent left a dark 
viscous residue. The residue was flash chromatographed 
over silica, using methylene dichloride containing 3% 

15 methanol and a trace of 14N aqueous ammonium hydroxide 
as the eluant. Fractions containing the desired 
material as shown by TLC 9:1 CH 2 Cl 2 /MeOH + Tr. NH^OH 
were combined and the solvent removed in vacuo . The 
residual pale yellow foam, comprising purified 4aR,8aR- 

20 2-amino-5-n-propyl-4, 4a, 5,6,7,8,8a, 9-octahydro-oxazolo- 
[4,5-g]quinoline was dissolved in MeOH and the resulting 
solution saturated with gaseous HC1. The hydrochloride 
salt thus formed was recrystallized from a methanol/ethyl 
acetate solvent mixture; yield = .25 g (from 3.9 g of 

25 starting ketone). The salt had the following physical 
characteristics ; 

M.P. = above 225°C 

Mass spectrum: m/e at 235 

20 

30 I>1d = - 3 - 03 -* 0 (H 2 0, c = 1.0) 
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10 



Analysis: Calc; C, 50.65; H, 7.52; N, 13.63; 

C, 50.93; H, 7.25; N, 13.39. 

The above procedure was repeated starting with 
4aS, 8aS-l-n-propyl-6-oxodecahydroquinoline to prepare 
4aS , 8aS-2-amino-5-n-propyl-4 , 4a ,5,6,7,8, 8a , 9-octahydro- 
oxazolo[4,5-g]quinoline, purified as the hydrochloride 
salt; yield = .26 g (from 3.9 g of starting ketone); 

M.P. = above 225°C; molecular ion at 235; 

[a]*° = 102.0° (H 2 0, c = 1.0) 



Analysis: Calc; C, 50.65; H, 7,52; N, 13.63; 
15 Found: C # 50.37; H, 7.70; N, 13.69. 

Example 2 

Preparation of Trans-(±)-2-methyl-5-n-propyl- 
20 4, 4a, 5,6,7, 8, 8a, 9-octahydro-oxazolo [4 , 5-g] guinoline 

A solution was prepared by dissolving 9.9 g. 
of lithium in 2 1. of anhydrous liquid ammonia. 98.7 g. 
of 4-(3-n-propylamino)propylanisole were dissolved in a 

25 mixture of 27.8 ml. of anhydrous ethanol and 300 ml. of 
THF. This solution was added slowly in dropwise fashion 
with stirring to the lithium in liquid ammonia solution. 
After the addition had been completed, the reaction 
mixture was stirred for about 45 minutes. Water was 

30 then added slowly until the blue color of dissolved Li 

had been discharged. A stream of N 2 was passed over the 
reaction mixture overnight to evaporate the ammonia. 
Additional water was then added to dissolve the salts 
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which had formed. The alkaline aqueous solution was 
extracted three times with equal volumes of diethyl 
ether. The ethereal extracts were combined and dried. 
Evaporation of the ether yielded 93.2 g. of 1-methoxy- 
5 4-(3-n-propylamino)propyl-l, 4-cyclohexadiene; yield = 
93.5%. 

One hundred twenty-one grams of l-methoxy-4- 
(3-n-propyl amino) propyl- 1, 4-cyclohexadiene were dis- 
solved in 1 1. of 15% aqueous sulfuric acid. The acidic 

10 solution was refluxed for about 6 hours and was then 
poured over ice. The dilute acidic solution was made 
basic with 50% aqueous sodium hydroxide. The now-basic 
aqueous solution was extracted with methylene dichloride. 
The methylene dichloride extract was dried and the sol- 

15 vent removed therefrom to yield 25.6 g. of cis-(±)-i- n - 
propyl-7-oxodecahydroquinoline . 

About 23.8 g. of the above crude product were 
dissolved in 300 ml. of methanol to which solution was 
added 1.3 g. of sodium methyl ate. The reaction mixture 

20 was stirred overnight at room temperature, and was then 
diluted with water. The aqueous mixture was extracted 
with methylene dichloride. The methylene dichloride 
extract was dried, and the solvent removed therefrom to 
yield, after chromatography, 11.4 g. of trans- (±)-l-n- 

25 propyl-7-oxodecahydroquinoline. 

The compound had the following physical 
characteristics : 

IR(CHC1 3 ) 2904, 1457, 1081 cm" 1 . 

Proton NMR (CDC1 3 , 270MHz, 6): 2.94 (bd, 

30 1H, J=2.0; 2.79 (bd, 1H, J=2.5); 2.61-2.50 (m, 1H); 
2.42-1.98 (m, 6H); 1.92-1.22 (m, 8H); 1.10-0.98 
(m, 1H); 0.82 (t, 3H, J=1.2). 
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A solution was prepared by dissolving 19*5 g. 
of trans- (±)-l-n-propyl-7-oxodecahydroquinoline and 

32.3 ml. of ethyl formate in 100 ml. of THF. This 
solution was in turn added to a solution of 22.4 g. of 

5 potassium t-butoxide in 400 ml. of THF at 0°C. This 
reaction mixture was stirred for about 1 hour at which 
time TLC (THF plus a trace of ammonium hydroxide) 
indicated an absence of starting material . Next a 
solution of benzene diazonium chloride was prepared by 

10 dissolving 9.3 g. of aniline in 60 ml. of 1:1 12 N 
hydrochloric acid/water mixture. This solution was 
cooled rapidly by the addition of ice. A solution of 
6.8 g. of sodium nitrite and 30 ml. of water was then 
added while maintaining the temperature of the reaction 

15 at about 0°C. by the addition of ice. 

The pH of the reaction mixture containing the 
formylated ketone was adjusted to pH = about 6 by the 
addition of 10% hydrochloric acid. A solution of 

42.4 g. of sodium acetate in 100 ml. of water was added, 
20 followed by the addition of the benzene diazonium 

chloride solution prepared above. This new reaction 
mixture was stirred overnight at about 4°C. An orange 
solid formed which was separated by filtration; wt - 
12.9 g. The solid was discarded. 

25 The filtrate was made strongly basic with 15N 

aqueous ammonium hydroxide. The resulting two phase 
system was extracted several times with equal volumes of 
3:1 chloroform/isopropanol solvent mixture. The organic 
extracts were combined and the solvent evaporated 

30 therefrom in vacuo to yield 10.5 g. of a red viscous 
residue. This residue was dissolved in methylene 
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dichloride containing 5% methanol and a trace of 
ammonium hydroxide and the solution placed on a flash 
silica column. The column was developed and the 
products eluted with the same solvent mixture. Frac- 
5 tions shown by TLC (9:1 methylene dichloride/methanol 
plus a trace of ammonium hydroxide) to contain the 
desired product were combined, and the solvent evap- 
orated therefrom to yield 9.4 g, of a bright orange 
solid comprising trans-(± )-l-n-propyl-6-phenylhydra- 
10 zono-7-oxodecahydroguinoline formed in the above 
reaction. 

Alternatively, the above reaction was carried 
out using a reverse addition procedure: a solution was 
prepared from 5.5 ml of ethyl formate, 3.3 g of trans- 
it (±)-l-n-propyl-7-oxodecahydroquinoline and 20 ml THF. 
This solution was added to a solution of 3.8 g of 
potassium t-tutoxide in 80 ml of THF. The reaction 
mixture was stirred for 2 hours at about 0°C at which 
time TLC indicated that all the starting ketone had 
20 reacted. The pH was adjusted to about 6 by the addition 
of 10% hydrochloric acid. A solution of 7.2 g of sodium 
acetate in 20 ml of water was added. Next, a phenyl - 
diazonium chloride solution was prepared as above from 
1.6 g aniline. The solution of the trans- (±)-I-n-propyl- 
25 6-formyl-7-oxo-decahydroquinoline was cannulated rapidly 
under positive N 2 pressure beneath the surface of the 
phenyldiazoniura chloride solution held at 0°C. The 
reaction mixture was stirred at that temperature for 
2 hours and then worked up as above. Flash chroma- 
30 tography yielded 43.5% of the desired trans- (±)-l-n- 
propyl-6-phenylhydrazono-7-oxodecahydroquinoline 
(compared with 31.4% by normal addition). 
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This product was hydrogenated catalytically 
over 5% Pd/C in ethanol/hydrochloric acid. The hydro- 
genation mixture was filtered and the filtrate con- 
centrated to reduced to yield crude trans- (±)-l-n- 
5 propyl- 6-amino-7-oxodecahydroquinoline as the dihydro- 
chloride salt; yield = 10.34 g, of a green foam. 

Two g. of crude trans- (± )-l-n-propyl-6-amino- 
7-oxodecahydroquinoline dihydrochloride prepared as 
above were suspended in a mixture of 50 ml. of THF and 

10 10 ml. of acetic anhydride. The reaction mixture was 

cooled to about 0°C. Ten ml. of triethylamine were then 
added. The solid dissolved immediately. The resulting 
solution was stirred overnight at ambient temperature. 
The reactipn mixture was then poured into water, and the 

15 aqueous mixture made strongly basic by the addition of 
15N aqueous ammonium hydroxide. The alkaline aqueous 
mixture was extracted several times with equal volumes 
of methylene di chloride. The organic layers were 
combined; the combined layers washed with brine and then 

20 dried. Evaporation of the volatile constituents yielded 
a dark brown residue. The residue was dissolved in THF 
containing a trace of ammonium hydroxide and the solu- 
tion flash chromatographed over silica with THF to which 
a trace of ammonium hydroxide had been added. Fractions 

25 shown by TLC (THF plus a trace of ammonium hydroxide) to 
contain the desired product were combined, and the 
solvent evaporated therefrom to give .65 g. of a yellow 
waxy solid comprising trans- (±)-l-n-propyl-6-acetyl- 
amino-7-oxodecahydroquinoline formed in the above 

30 reaction. 
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A solution of 0.58 g. of the acetyl amino 
compound in 25 ml. of phosphorous oxychloride was heated 
to reflux temperature for about 4 hours. The reaction 
mixture then allowed to stand over the weekend at 
5 ambient temperature. The solvent was removed in vacuo 
and the resulting residue dissolved in water. The water 
solution was made basic with 15N aqueous ammonium 
hydroxide. The aqueous layer was extracted several 
times with equal volumes of methylene dichloride. The 
10 methylene dichloride extracts were combined, the com- 
bined extracts washed with brine and then dried. 
Evaporation of the solvent yielded a dark viscous 
residue which was dissolved in THF containing a trace of 
ammonium hydroxide and the solution flash chromato- 
15 graphed over a flash silica using the same solvent as 
eluant. Fractions shown by TLC (THF plus a trace of 
ammonium hydroxide) to contain the desired material were 
combined and the solvent evaporated therefrom to give 
.48 g. a straw colored oil (89.2% yield). This oil was 
20 dissolved in a small amount of methanol to which was 

added an equivalent of para-toluene sulfonic acid. The 
solution was heated to boiling and ethyl acetate added. 
Boiling was continued until crystallization began. The 
solid which formed was separated by filtration, and 
25 recrystallized from a methanol/ether solvent mixture, 
trans- ( ± ) -2-Methyl-5-n-propyl-4 , 4a, 5 , 6 , 7 , 8 , 8a , 9-octa- 
hydro-oxazolo[4,5-g]quinoline formed in the above 
reaction melted at 198-200°C; yield = .38 g. 

Analysis calculated: C, 62.04; H, 7.44; N, 6.89; 

Found: C, 61.82; H, 7.24; N, 6.78. 
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Example 3 

Preparation of trans-(±)-5-n-propyl-4,4a,5,6,- 
7,8,8a, 9-octahydro-oxazolo [4 , 5-g] guinoline 

5 

Following the procedure of Example 2, 3.0 g. 
of trans- (±)-i-n-propyl-6-amino-7-oxodecahydroguinoline 
dihydrochloride was suspended in 25 ml. of dry THF, the 
mixture cooled and 6 ml . of a formic acetic mixed 

10 anhydride added, followed by the dropwise addition of 
5 ml. of tr ie thy 1 amine. The acylation mixture was 
stirred for 1 hour at room temperature, and was then 
poured into water. The aqueous mixture was made acidic 
with 10% hydrochloric acid. The resulting acidic 

15 aqueous layer was extracted with ether, and the ether 

extract discarded. The acidic layer was then made basic 
by the addition of 15N aqueous ammonium hydroxide, and 
the now alkaline layer extracted several times with 
equal volumes of methylene dichloride. The methylene 

20 dichloride extracts were combined, the combined extracts 
washed with brine and then dried. Evaporation of the 
solvent gave 1.9 g. of viscous yellow oil. The oil was 
dissolved in THF and the solution flash chromatographed 
over silica using THF containing a trace of ammonium 

25 hydroxide as the eluant. Fractions shown by TLC (using 
the same eluant) to contain the desired trans- (± )-l~n- 
propyl-6-formylamino-7-oxodecahydroquinoline were 
combined and the solvent evaporated therefrom to give 
1.0 g. a yellow transparent viscous residue (83.9% 

30 yield) . The residue crystallized while standing. 
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A solution was prepared by dissolving .63 g. 
of trans-(± )-i- n -propyl-6-fonnylamino-7-oxodecahydro- 
guinoline in 8.8 ml. of methanesulfonic acid. The 
mixture was heated to about 100 °C. after which time 
1.26 g. of phosphorous pentoxide were added. This new 
reaction mixture was stirred for 2.5 hours at 100°c, 
after which time was poured over ice. The acidic 
solution was made basic by the addition of 15% aqueous 
sodium hydroxide. The basic mixture was extracted 
several times with equal volumes of methylene dichloride. 
The methylene dichloride extracts were combined and 
dried. Evaporation of the solvent yielded a viscous 
brown transparent oil which was dissolved in THF and 
flash chromatographed over silica. The column was 
eluted with THF containing a trace of ammonium hydroxide. 
The second fraction consisted of .26 g. of a viscous 
brown transparent oil comprising trans- (±)-5-n-propyl- 
4,4a» 5 , 6 , 7, 8 , 8a, 9-octahydro-oxazolo [4, 5-g] guinoline 
formed in the above reaction. The compound was con- 
verted to the maleate salt in ethanol. The salt was 
recrystallized from an ether/ethanol solvent mixture ; 
yield = .26 g. of gold crystals melting at 158-160 °C. 
Mass spectrum, molecular ion at 220. 
Elemental analysis: 
25 Calc: C, 60.78; H, 7.19; N, 8.33; 

Found: C, 60.94; H, 7.26; N, 8.20. 



15 
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Example 4 

Preparation of trans- (± )-2-Oxo-5-n-propyl - 
4,4a, 5,6,7,8, 8a, 9-octahydro-oxazolo [4 , 5-g] quinol ine 

5 

Following the procedure of Example 2, 5 g. 
of trans- (±)-l-n-propyl-6-amino-7-oxodecahydroguinoline 
dihydrochloride were suspended in 50 ml. of THF. The 
suspension was cooled to about 0°C. Ten ml. of methyl - 

10 chloro formate were added, followed by the dropwise 
addition of 10 ml. of triethylamine. The reaction 
mixture was stirred for 2 hours at room temperature, 
at the end of which time it was diluted with an excess 
of IN hydrochloric acid. The acidic layer was extracted 

15 once with ether, and the ether extract discarded. The 
acidic layer was then cooled by pouring over ice, and 
the resulting cooled mixture made strongly basic with 
15N aqueous ammonium hydroxide. The alkaline mixture 
was now extracted several times with equal volumes of 

20 methylene dichloride. The methylene dichloride extracts 
were combined and dried. The evaporation of the solvent 
yielded a dark yellow, viscous residue which was dis- 
solved in 1:1 THF/hexane containing a trace of ammonium 
hydroxide. The solution was flash chromatographed over 

25 silica using the same solvent as the eluant. Fractions 
shown by TLC (using the same solvent system) to contain 
the desired trans-(±)-l«n-propyl-6-methoxycarbonylamino- 
7-oxodecahydroquinoline were combined and the solvent 
evaporated therefrom yield 1.47 g. (67% yield) of a 

30 viscous yellow residue having a molecular ion by mass 
spectroscopy at 268. 
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A solution was prepared from .4 g. of the 
above carbamate in 10 ml. of oleum. The acidic mixture 
was stirred for 18 hours at room temperature and then 
poured over ice. The aqueous acidic layer was then made 
5 basic by the addition of 15N aqueous ammonium hydroxide. 
The now alkaline layer was extracted several times with 
equal volumes of methylene dichloride. The methylene 
dichloride extracts were combined, and the combined 
extracts washed with brine and then dried. Evaporation 

10 of the solvent yielded a dark viscous residue. The 
residue was dissolved in 1:2 THF/hexane containing a 
trace of ammonium hydroxide and the solution flash 
chroma tographed over silica. Fractions shown by TLC 
(1:1 THF/hexane plus a trace of ammonium hydroxide) 

15 to contain trans- (±)-2-methoxy-5-n-propyl-4, 4a, 5,6,7, - 
8,8a,9-octahydrooxazolo[4,5-g]quinoline were combined 
and the solvent removed therefrom to yield .1 g. of a 
viscous, yellow residue. The residue was dissolved in 
ether, and the ethereal solution saturated with gaseous 

20 hydrogen chloride. The resulting salt was crystallized 
from an ethanol/ether solvent mixture, during which 
procedure the 2-methoxy group hydrolysed to yield the 
corresponding 2-oxazolone. 0.07 g. of trans-(±)-2- 
oxo-5-n-propyl-4 ,4a, 5,6,7,8,8a, 9-octahydro-oxazolo- 

25 [4,5-g]quinoline, as the hydrochloride salt were 

recovered, melting above 250°c. ; molecular ion at 236 by 
mass spectroscopy. 

Analysis calc: C, 57.24; H, 7.76; N, 10.27; 

Found; C, 57.28; H, 7.75; N, 10.20. 
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Trans- ( ± ) -2-oxo-5-n-propyl-4 , 4a , 5 , 6 , 7 , 8 , 8 a , 9- 
octahydro-lH-oxazolo [4, 5-g] quinoline thus prepared can 
be reacted with phosphorous pentachloride or phosphorous 
oxychloride or PBr 3 to yield the corresponding chloro 
5 or bromo derivative, trans- (± ) T -2-chloro-5-n-propyl- 

4,4a, 5, 6,7,8,8a, 9-octahydro-oxazolo [4, 5-g] quinoline or 
trans- (± ) -2-bromo-5-n-propyl-4 ,43,5,6,7,8, 8a, 9-octa- 
hydro-oxazolo [4, 5-g] quinoline. This compound can in 
turn be reacted with secondary or primary amines with 
10 ammonia or with cyclic amines such as piperidine, 

pyrrolidine or morpholine to yield the corresponding 
2-amino or substituted amino octahydro-oxazolo[4, 5-g]- 
quinoline. 

15 Example 5 

Preparation of trans- ( ± ) -2-Dimethylamino- 
5-n-propyl-4 ,4a ,5, 6, 7, 8, 8a, 9-octahydro-oxazolo [4 # 5-g] - 
quinoline 

20 

A solution was prepared by dissolving ,99 g 
of trans- (± )-l-n-propyl-6-roethoxycarbonylamino-7-oxo- 
decahydroguinoline (from Example 4) in 20 ml of 
oleum and the solution stirred at room temperature 

25 for about 20 hours. The acidic mixture was then poured 
over ice and this diluted acidic solution was stirred 
at room temperature for 0.5 hr. The solution was then 
made basic by the addition of an excess of 14N aqueous 
ammonium hydroxide. The aqueous alkaline mixture was 

30 extracted several times with equal volumes of a 3:1 
chloroform/isopropanol solvent mixture . The organic 
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layers were combined, and the combined layers washed 
with brine and then dried. Evaporation of the solvent 
gave an amber viscous residue which was flash chromato- 
graphed over silica with THF containing a trace of 
5 NH 4 OH. Fractions shown by TLC to contain the desired 
2-methoxy derivatives were combined and the solvent 
removed to yield .42 g of an oily residue comprising 
trans- ( ± ) -2-methoxy-5-n-propyl-4 , 4a , 5 , 6 , 7 , 8 , 8a , 9-octa- 
hydro-oxazolo[4,5-g]guinoline. NMR was consistent with 

10 proposed structure, a reaction mixture was prepared by 
placing .15 g of this product and 10 ml of dimethylamine 
in a sealed tube and heating the sealed tube to 100°c 
for one hour. The excess dimethylamine was removed by 
evaporation leaving a viscous brown residue. The 

15 residue was flash chromatographed over silica using 1:1 
THF/hexane with a trace of NH^OH as the eluant. Frac- 
tions shown by TLC (same solvent system) to contain 
the desired material were combined and the solvent 
removed to yield 50 tng of a pale yellow transparent 

20 glass comprising trans- (± )-2-dimethylamino-5-n-propyl- 
4 , 4a, 5 , 6 , 7 , 8 , 8a, 9-octahydro-oxazolo [4 , 5-g] quinoline 
formed in the above reaction. NMR was consistent with 
the proposed structure (sharp singlet at 62.9 inte- 
grating for 6 protons). 
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Example 6 

Alternate Preparation of Trans- (±)-l-n-propyl- 
7-oxodecahydroquinoline 

5 

A solution was prepared by dissolving 9.9 g 
of lithium in 2 1 of anhydrous liquid ammonia. 98.7 g 
of 4-(3-n-propylamino)propylanisole were dissolved in a 
mixture of 27.8 ml of anhydrous ethanol and 300 ml of 

10 THF. This solution was added slowly in dropwise fashion 
with stirring to the lithium in liquid ammonia solution. 
After the addition had been completed, the reaction 
mixture was stirred for about 45 minutes. Water was 
then added slowly until the blue color of dissolved Li 

15 had been discharged. A stream of N 2 was passed over the 
reaction mixture overnight to evaporate the ammonia* 
Additional water was then added to dissolve the salts 
which had formed. The alkaline aqueous solution was 
extracted three times with equal volumes of diethyl 

20 ether. The ethereal extracts were combined and dried. 
Evaporation of the ether yielded 93.2 g of 1-methoxy- 
4- ( 3 -n-p ropy lamino ) propyl- 1 , 4-cyclohexadiene ; yield = 
93.5%. 

One-tenth gram of the above compound was 
25 stirred at ambient temperature for one hour with 15 ml 
0.1N hydrochloric acid. The reaction mixture was made 
basic with 15N aqueous NH^OH and the alkaline mixture 
extracted several times with equal volumes of CE^Cl^ 
The organic layers were combined and dried. The solvent 
30 was evaporated to dryness in vacuo. 
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TLC and NMR of the residue indicated the pres- 
ence of 4-(3-n-propylaminopropyl)cyclohex-3-enone plus 
a small amount of cis-(±)-l-n-propyl-7-oxodecahydro- 

quinoline produced by spontaneous cyclization of the 

* 2 • 

5 A isomer formed during the reaction. 

Five grams of crude compound prepared as above 
were added to a solution of 14.9 millimoles of sodium 
methylate in 10 ml of methanol. The resulting solution 
was stirred at ambient temperatures for 18 hours, and 

10 was then poured into water. The alkaline layer was 

extracted several times with equal volumes of CH 2 C1 2 . 
The organic extracts were combined and dried, and the 
solvent removed by evaporation in vacuo to give 4.5 g of 
a dark red-orange residue. The residue was dissolved in 

15 hexane/THF (2:1) containing a trace of NH^OH, and the 
solution chromatographed over silica, using the same 
solvent as eluant. Early fractions yielded primarily 
cis-(±)-l-n-propyl-7-oxodecahydroquinoline. Later 
fractions were shown to contain trans- (i)-l-n-propyl- 

20 7-oxodecahydroquinoline; yield = 2,34 g. 

Preparation 1 

Ten g. of (-)-di-£-toluoyl tartaric acid were 
25 dissolved in 75 ml. of warm methanol. The solution was 
added to a solution of 5.05 g. of trans-dA-l-n-propyl-6- 
oxodecahydroguinoline in 15 ml. of methanol. The reac- 
tion mixture was brought to a boil and was then allowed 
to cool to ambient temperature. After remaining at 
30 ambient temperature overnight, crystallization was 
induced by the addition of seed crystals previously 
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obtained. The crystalline tartar ate salt was isolated 
by filtration and the filter cake washed with methanol; 
yield - 2.813 g. (18.7%) of a white crystalline solid 
comprising the (-)-di-£-toluoyl tartrate of 4aR,8aR-l- 
5 n-propyl-6-oxodecahydroquinoline; [a]* 5 ° = -107*49° 
(MeOH, c = l). Recrystallization of the salt from 
methanol gave 1.943 g. of the optically pure salt, 
[or]g 5 = -108.29° (MeOH, c = 1). The (- ) -di- E -toluoyl- 
tartrate salt thus obtained was treated with dilute 

10 aqueous sodium hydroxide and the resulting alkaline 
solution extracted with methylene dichloride. The 
methylene dichloride extract was dried and concentrated, 
and the solvent removed therefrom in vacuo . The result- 
ing residue was distilled to yield a colorless oil 

15 comprising purified 4aR,8aR-l-n-propyl-6-oxodecahydro- 
guinoline; [a]£ 5 ° = -88.51° (MeOH, c = 1). 

The 4aS,8aS derivative can be prepared in 
similar fashion by reacting ( + )-di-£-toluoyl tartaric 
acid with the racemate. 

20 The corresponding 4aR,8aR-l-methyl, 1- ethyl 

or 1-allyl derivatives can be prepared similarly from 
the trans- (±)-l-methyl, 1-ethyl or 1-allyl racemate. 

The preparation of pharmaceutically-acceptable 
acid addition salts of the compounds of this invention, 

25 particularly the hydrohalide salts, is illustrated in 
the above examples. Generally speaking, a solution of 
an equivalent of the free base represented by I, III or 
Ilia in a lower alkanol is mixed with an equivalent of 
the acid, also in solution in a lower alkanol. The salt 

30 is recovered by evaporation of the solvent and purified 
by recrystallization. Alternatively, an equivalent of 
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the free base in a nonpolar organic solvent such as 
ether can be mixed with an equivalent of the acid, also 
in ether. In this procedure, the salt is usually 
insoluble in the solvent system and is recovered by 
5 filtration. 

The compounds represented by I, III or Ilia 
have at least two basic amine groups, the more basic 
group being the octahydroquinoline ring nitrogen. 
Di salts can be formed with these compounds by using at 

10 least two equivalents of acid per equivalent of base. 
In general, only the stronger organic and inorganic 
acids will form disalts; i.e. the mineral acids, 
toluenesulfonic acid, methanesulfonic acid etc. Di- 
hydrochloride salts are conveniently prepared by dis- 

15 solving the free base in ether, saturating the ethereal 
solution with gaseous HCl, and recovering the dihydro- 
chloride salt by filtration* 

As previously stated, the drugs of this inven- 
tion as represented by formulas I and III above are D-2 

20 dopamine agonists. One of such D-2 dopamine agonist 

activities is the inhibition of prolactin secretion, as 
demonstrated by the following procedure. 

Adult male rats of the Sprague-Dawley strain 
weighing about 200 g. were housed in an air-conditioned 

25 room with controlled lighting (lights on 6 a.m. - 

8 p.m.) and fed lab chow and water ad libitum . Each rat 
received an intraperitoneal injection of 2.0 mg. of 
reserpine in aqueous suspension 18 hours before adminis- 
tration of the test drug. The purpose of the reserpine 

30 was to keep the rat prolactin levels uniformly elevated. 
The compound was dissolved in 10 percent ethanol, and 
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injected intraperitoneally at: doses of 0.017, 0.03, 0.17 
and 0»3p moles/kg. The compound was administered at 
each dose level to a group of 10 rats, and a control 
group of 10 intact males received an equivalent amount 
5 of 10 percent ethanol. One hour after treatment, all 

rats were killed by decapitation, and 150 pi aliquots of 
serum were assayed for prolactin. 

The difference between the prolactin level of 
the treated rats and prolactin level of the control 

10 rats, divided by the prolactin level of the control 

rats, gives the percent inhibition of prolactin secre- 
tion attributable to the given dose. 

The compounds represented by I and III are 
also active by the oral route, but at higher doses. 

15 Compounds according to I and III, dopamine 

D-2 agonists, have also been found to affect turning 
behavior in 6-hydroxydopamine-lesioned rats in a test 
procedure designed to uncover compounds useful for the 
treatment of Parkinsonism. In this test, nigroneo- 

20 striatal-lesioned rats are employed, as prepared by the 
procedure of Ungerstedt and Arbuthnott, Brain Res , 24, 
485 (1970). A compound having dopamine agonist activity 
causes the rats to turn in circles contralateral to the 
side of the lesion* After a latency period, which 

25 varies from compound to compound , the number of turns 
is counted over a 15-minute period. 

The compounds of this invention I, and III 
are effective in the treatment of hypertension. The 
compounds demonstrated such activity in a standard 

30 laboratory test; ie., upon administration to SHR 
(spontaneously hypertensive rats) as follows: 
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Adult male spontaneously hypertensive rats 
(SHR) (Taconic Farms, Gerroantown, New York), weighing 
approximately 300 g. were anesthetized with pento- 
barbital sodium (60 mg./kg., i.p.K The trachea was 
5 cannulated and SHR respired room air. Pulsatile arteri- 
al blood pressure was measured from a cannulated carotid 
artery using a Statham transducer (P23 ID). Mean 
arterial blood pressure was calculated as diastolic 
blood pressure plus 1/3 pulse pressure. Cardiac rate 

10 was monitored by a cardiotachometer which was triggered 
by the systolic pressure pulse. Drug solutions were 
administered i.v. through a catheter placed in a fem- 
oral vein. Arterial blood pressure and cardiac rate 
were recorded on a multichannel oscillograph (Beckman, 

15 Model R511A). Fifteen minutes were allowed to elapse 

following surgery for equilibration of the preparation. 

Table 1 below gives the results of these 
determinations. In the table, column 1 gives the name 
of the drug, column 2 dose in pg/kg, column 3 percent 

20 change in mean arterial blood pressure plus or minus 
standard error and column 4, percent change in heart 
rate plus or minus standard error. Four rats were used 
at each dose level. 
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The same three compounds from Table 1 exhibit 
selective affinity for apomorphine binding sites (as 
measured by inhibition of 3 H- apomorphine binding). 
With trans- ( ± ) -2-methyl-5-n-propyl-4 , 4a, 5 , 6 , 7 , 8 , 8a , 9- 
5 octahydrooxazolo[4,5-g]quinoline; the ratio of binding, 
to apomorphine sites vs spiperone sites is 40 to 1. 

Activity in affecting sexual behavior by the 
compounds according to I or III where R is allyl, 
methyl, ethyl or n-propyl or R 1 is R 3 is demonstrated 

10 by measuring mount latency, intromission latency, 

ejaculatory latency, postejaculatory interval, mount 
frequency and intromission frequency in male rats who 
require at least five minutes to achieve ejaculation 
when a sexually receptive female is introduced into the 

15 behavioral arena prior to drug treatment. Reduction in 
one or more of the above indice indicates a positive 
effect on sexual behaviour in male mammals including, 
but not limited to, improving potency. Sexually 
unresponsive male rats can also be used in such tests. 

20 Positive effects upon the sexual behaviour of female 

mammals are found when drugs according to I or III are 
administered to ovariectomized, estrogen- treated rats, 
and the lordosis-to-mount ratio measured. An increase 
indicates a positive effect to be expected in female 

25 mammals suffering from a sexual dysfunction. 

The compounds of this invention are usually 
administered for therapeutic purposes in a variety of 
oral formulations as illustrated below. 
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Hard gelatin capsules are prepared using the 
following ingredients: 

Quantity ( m<? > /capsule ) 

Active compound -1-2 mg 

5 Starch dried 200 

Magnesium stearate 10 

The above ingredients are mixed and filled 
into hard gelatin capsules. 
10 A tablet formulation is prepared using the 

ingredients below: 

Quantity (mg. /tablet) 

Active compound .1-2 mg 

Cellulose, microcrystalline 400 

15 Silicon dioxide, fumed 10 

Stearic acid 5 

The components are blended and compressed to form 
tablets . 

20 Alternatively, tablets each containing 

.1-2 mg* of active ingredient are made up as follows: 

Active ingredient .1-2 mg. 

Starch 45 mg. 

Microcrystalline cellulose 35 mg. 

25 Polyvinylpyrrolidone 

(as 10% solution in water) 4 .mg. 

Sodium carboxymethyl starch 4.5 mg. 

Magnesium stearate 0.5 mg. 

Talc 1 mg. 

30 
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The active ingredient, starch and cellulose 
are passed through a No. 45 mesh U.S. sieve and mixed 
thoroughly. The solution of polyvinylpyrrolidone is 
mixed with the resultant powders which are then passed 
5 through a No, 14 mesh U.S. sieve. The granules so pro- 
duced are dried at 50-60°C. and passed through a No. 18 
mesh U.S. sieve. The sodium carboxymethyl starch, 
magnesium stearate and talc, previously passed through a 
No. 60 mesh U.S. sieve, are then added to the granules 
10 which, after mixing, are compressed with a tablet 
machine to yield tablets. 

Capsules each containing 0.1-2 mg. of medic- 
ament are made as follows: 

Active ingredient .1-2 mg. 

15 Starch 59 mg. 

Microcrystalline cellulose 59 mg. 
Magnesium stearate 2 mg. 

The active ingredient, cellulose, starch and 
20 magnesium stearate are blended, passed through a No. 45 
mesh U.S. sieve, and filled into hard gelatin capsules. 

Suspensions each containing .1-2 mg. of 
medicament per 5 ml. dose are made as follows: 

Active ingredient .1-2 mg. 

25 Sodium carboxymethyl cellulose 50 mg. 

Syrup 1.25 ml. 

Benzoic acid solution 0.10 ml. 

Flavor q.v. 

Color q-v. 

30 Purified water to 5 ml. 
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The medicament is passed through a Mo. 45 
mesh U.S. sieve and mixed with the sodium carboxy- 
methylcellulose and syrup to form a smooth paste. The 
benzoic acid solution, flavor and color are diluted 
5 with some of the water and added with stirring. Suf- 
ficient water is then added to produce the required 
volume. 

For oral administration in treating sexual 
dysfunction, improving potency, lowering blood pressure 

10 (either thru a D-2 or D-l mechanism), for increasing 
renal vascular flow, treating depression or anxiety, 
alleviating the symptoms of Parkinsonism or inhibiting 
prolactin release, tablets, capsules or suspensions 
containing from about .1 to about 2 mg. of active drug 

15 per dose are given 3-4 times a day, giving a daily 

dosage of .3 to 8 mgs. or, for a 75 kg. person, about 
2.25 to about 600 mg./day. The intravenous dose is 
in the range from about .1 to about 100 meg. /kg. 
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-43- 
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CLAIMS 



1 . A trans-octahydro-oxazolo [4 , 5-g] quinoline 
of the formula I 

5 



8a hydrogen atoms are in a trans relationship; or a 
pharmaceutically-acceptable salt thereof. 

2. A trans- (-)-4aR,8aR enantiomer of 
formula I, or a pharmaceutical ly-accep table salt 

20 thereof, as claimed in claim 1. 

3. A compound as claimed in claim 1 or 2 
in which R is n-propyl. 

4. A compound as claimed in any one of claims 
1 to 3 in which R 1 is NH 2 . 

25 5 . 4aR,8aR-2-Amino-5-n-propyl-4, 4a, 5, 6, 7, - 

8,8a,9-octahydro-oxazolo[4,5-g]quinoline, or a 
pharmaceutically-acceptable salt thereof. 

6. A pharmaceutical formulation which com- 
prises as an active ingredient a compound of formula I, 



10 




I 



15 



wherein R is H, benzyl, C x _ 3 straight-chain alkyl or 
allyl and R 1 is H, CI, Br, C 1-3 alkyl, O-C^ alkyl, 
OH, NH 2 , NHC 1-3 alkyl, N(C 1-3 alkyl) 2 , 1-pyrrolidinyl, 
1-piperidinyl or NHCOC- , alkyl and wherein the 4a and 
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as claimed in any one of claims 1 to 5, in which R is 
not hydrogen or benzyl, and R 1 is not OH, CI or Br, or a 
pharmaceutically-acceptable salt thereof, associated 

with one or more pharmaceutically-acceptable carriers 
5 therefor. 



one of claims 1 to 5, in which R is not hydrogen or 
benzyl, and R 1 is not OH, CI or Br, or a pharmaceutically- 
acceptable salt thereof, for use as a dopamine agonist. 



formula I as claimed in any one of claims 1 to 5 which 
comprises: 

(A) reacting a urea derivative of formula 

NH 2 

/ 

o=c 



7. A compound of formula I, as claimed in any 



10 



8. A process for preparing a compound of 



\ 



20 



with a 7-bromo-6-keto derivative of 
formula: 



25 




30 



35 



wherein R 1 is NH 2 , NH(C 1-3 alkyl) or 

N<C l-3 alk y 1 )2' to give a com P oimd of 
formula (I) in which R 1 is as above 

defined, followed optionally by acylation 

of a primary amino product of formula I 

to yield a compound in which is 

NHC0C 1-3 alkyl; 
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(B) cyclizing a compound of formula 



R 



10 wherein R 1 is alkyl, 0- c 1-3 alkyl 

or H; so as to provide a compound of 
formula I in which R 1 is C 1-3 alkyl, 
O-Cj^ alkyl or H, by reaction with a 
dehydrating agent; 

15 (C) cleaving the alkyl group from a compound 

of formula I wherein R 1 is 0-C 1-3 alkyl 
to form a compound of formula I in which 
R 1 is OH, optionally followed by halo- 
genation to yield compounds of formula I 

20 where R^" is halogen, and optionally 

followed by reaction of those halogen 
derivatives with an appropriate secondary 
amine to prepare a compound of formula I 
in which R 1 is NHC^ alkyl, N(C 1-3 

25 alkyl ) 2 , 1-pyrrolidinyl or 1-piperidinyl . 



0172697 

X-6599A-(P) -43- AUSTRIA 

CLAIMS 

1. A process for preparing a trans -octahydro- 
oxazolo[4,5-g]quinoline of the formula I 



S 



10 



25 



Y 



R 



wherein R is H, benzyl, straight-chain alkyl or 

allyl and R 1 is H, CI, Br, C 1-3 alkyl, 0-C 1->3 alkyl, 
OH, NH 2 , NHC 1-3 alkyl, N(C 1-3 alkyl ) 2 , 1-pyrrolidinyl, 
15 1-piperidinyl or NHCOC 1-3 alkyl and wherein the 4a and 
8a hydrogen atoms are in a trans relationship; or a 
pharmaceutical ly-accep table salt thereof which com- 
prises; 

(A) reacting a urea derivative of formula 

20 NH 2 

/ 

o=c 

\ 

R 1 



with a 7-bromo-6-keto derivative of 
formula: 



35 
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wherein R 1 is NH 2 , NH(C 1-3 alkyl) or 
N(C 1-3 alkyl ) 2 , to give a compound of 
formula (I) in which R 1 is as above 
defined, followed optionally by acylation 
of a primary amino product of formula I 
to yield a compound in which R 1 is 
NHCOC 1-3 alkyl; 
(B) cyclizing a compound of formula 



15 



20 



tl f I 



wherein R 1 is C 1-3 alkyl, °- c lmm3 alkyl 
or H; so as to provide a compound of 
formula I in which R 1 is C 1-3 alkyl, 
0-C 1-3 alkyl or H f by reaction with a 
dehydrating agent; 
(C) cleaving the alkyl group from a compound 
of formula I wherein R 1 is 0-C 1-3 alkyl 
to form a compound of formula I in which 
25 R 1 is 0H f optionally followed by halo- 

genation to yield compounds of formula I 
where R 1 is halogen, and optionally 
followed by reaction of those halogen 
derivatives with an appropriate secondary 
30 amine to prepare a compound of formula I 

in which R 1 is NHC 1<-3 alkyl, N(C 1 _ 3 
alkyl ) 2 , 1 -pyrrol idinyl or 1-piperidinyl- 



* 
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2. A process according to claim 1 for pre- 
paring trans- <-)-4aR,8aR enantiomer of formula I, or a 
pharmaceutical ly- acceptable salt thereof. 

3. A process according to claim 1 or 2 for 
5 preparing a compound of formula I in which R is 

n-propyl . 

4. A process according to any one of claims 
1 to 3 for preparing a compound of formula I in which 
R 1 is NH 2 - 

10 5. A process according to claim 1 for pre- 

paring 4aR , 8aR-2- amino-5-n-propyl-4 , 4a , 5 , 6 , 7 , 8 , 8a , 9- 
octahydro-oxazolo[4, 5-g]quinoline, or a pharmaceutically- 
acceptable salt thereof- 



